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MEMORANDUM OF UNDERSTANDING

It is the understandmg of the underagned that the No Remedlal Action/No Further Remedlal Actlon

Hazardous Substance Sites (IHSSs), Source Areas (SAs), Operable Un|t§3£OUs or Areas of
" Concern (AOCs) at the Rocky Flats Environmental Technolog‘ i_tkgy(RFETS) ‘may become
candidates for an NFA decision. These NFA decision cm}ejla mee «’
the Comprehensive Environmental Response, Compens on and Llabm%A"c‘_,of 1980 (CERGLA),
as amended by the Superfund Amendments and Reaut orization Ac?of"?t; 86i(SAl RA) for Nofctlon
- S Foi .
or No Further Action decisions. Further, these crltega pro | site-
closure requirements under the Resource Consematloc;

It is also the understanding of the undersigned that th %M

by changes in the reguiatory environment or as the NF’

U.S. Department of Energy Date

Date

Date
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EXECUTIVE SUMMARY

Presented in this document are No Remedial Action/No Further Remedial Action (NFA)

tguidance for

L HaZardous Substance

decision criteria and NFA decision documentation requirements to be used :
determining the applicability of an NFA decision to sites (e.g., Indivi i
Sites [IHSSs], Source Areas [SAsj, Operable Units [QL-iJ ZAreas ofiG
3Golden, Cg gr;d' = :

Rocky Flats Environmental Technology Site (RFETS

eets the substan équirements

CLA) remedy selection for a

Conduct a bég_kgﬁn@gﬁ comparison. If a review of historical release information/data

indicates thag cﬁtaminant source may be present, an IHSS, usually as part of an OU,
will underggga background comparison. A background comparison is performed to
distinu‘ between constituents that are associated with site activities and those

Seiated with background conditions. If medium-specific environmental data collected

Aol
T

from an IHSS are shown to be at or beloW background levels for inorganic chemicals,
and no organic chemicals are detected in that medium, that IHSS may become a

candidate for NFA.

NFA_DOC.RV9 — DRAFT iv
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3. Conduct a CDPHE conservative screen. The purpose of conducting a COPHE

conservative screen is to reduce the number of IHSSs that are required to undergo a

CERCLA baseline risk assessment. For OUs currently in the RCRA Facility

lnvestigation/Remedial Investigation (RFI/R!) process, huma heélth- &Ks have already

(conducted by drainage area). If the resu _ e that the risks to human

documents should be as concise as possible. Defining the NFA decision-making

5

process hould rely on existing, easily obtainable data.

NFA_DOC.RV9 — DRAFT v
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1.0 INTRODUCTION

1.1 Objectives

t‘

determining those sites (e.g., Individual Hazardouss$

Track the sts f successful closures at RFETS more accurately on an IHSS-by-IHSS
basis. Withi&ach IHSS, SA, AOC, or OU that has been documented as acceptable for
an NFA dé ‘*Léts‘on (e.g., that no unacceptable risk exists in that area), support for the
eventualelosure of RFETS wiil grow.

: Inate negative cost and schedule impacts. Once an area has been accepted for an

~ NFA decision, any work that is scheduled to occur within that area (e.g., routine
monitoring or maintenance) should not require all the paperwork (e.g., Soil Disturbance
Permit, waste deteminations, etc.) or the personal protective equipment that would be
needed in a contaminated (real or suspected) area. This would save time and money,
and reduce the amount of waste generated.

NFA_DOC.RVS — DRAFT 1
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. Limit the number and length of documents to be produced, thus reducing review time
and cost of document production.

. Accelerate cleanup at RFETS by allowing resources to be directed to high priority sites.
. 2

Another objective of this document is to provide a basis for establi orking Group for -'

geographic areas (i.e., IHSS, SA, AOC, or OU) that

determination process.

1.2 Regulatory Basis for NFA Decisions

aie§5d (3) response actions would be completed as
ifare and the environment. This framework identified

2 7 of CERCLA, as amended by SARA of 1986, requires the issuance of decision
documents for remedial actions taken pursuant to sections 104, 106, 120, and 122. In
response to these regulations, the EPA developed Guidance on Preparing Superfund Decision
Documents, Preliminary Draft (EPA, 1992) and a Quick Reference Fact Sheet titled Guide to

NFA_DOC.RVS — DRAFT 2
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Developing Superfund No Action, Interim Action, and Contingency Remedy RODs (EPA,
1991a). EPA has also produced a Record of Decision Checklist for No Action (EPA, undated)

to aid in the development of NFA decision documents and in the process of obtaining an NFA -

When the site or a specxf ¢ problem or,ea‘re ?g;
R

NFA_DOC.RVS — DRAFT
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1.2.2 RCRA Guidance

A RCRA corrective action is used to clean up hazardous waste or hazardous waste

constituents released from any solid waste management unit (SWMU) at a permitted facility, as

codified in 42 USC 6924 section 3004(u).

fosure requirements,

tg This guidance identified the

iking corrective action decisions for

e use thereof in m

...,:u

risk assessment methodology aﬁr;%gf

hazardous waste generator fac-:,llfe that ite regufated’by the CHWA and its lmplementmg

NFA_DOC.RV9 ~ DRAFT 4
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For IHSSs that have interim status under RCRA, the closure process is defined within
correspondence to DOE from CDPHE (1992). Substantive requirements were to be included
as part of an Interim Measure/interim Remedial Action (IM/IRA) and Closure Plan combined

f(red In this

comment. In this situation, modification of the CHWAWT y

proceed as a separate process after the CAD/ROD jSjadopted. FPinteiis
% ’fé’%neer s

IHSSs), RCRA Clean Closure Certification by an indépen

Way from the generic site conceptual

t for Rocky Flats Plant Low-Priority Sites

. Release Mechanisms: Release mechanisms are physical and chemical processes by

which contaminants -are released from the source. A conceptual model identifies
primary release mechanisms, which release contaminants directly from the IHSSs, and
secondary release mechanisms, which release contaminants from environmental media.

NFA_DOC.RV9 - DRAFT 5
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CONTAMINANT
SOURCE

l

y

RELEASE
MECHANISMS

|

Y

RETENTION OR
TRANSPORT
MEDIUM

l

EXPOSURE
ROUTE

RECEPTOR

Chemicals in Source

Leaching Advection -
Wind Dispersion Dispersion
Surface Runoff Adsorption

Degradation
Volatilization

Leachate Seepage

Air
Soil/Sediment
Surface Water .
Groundwater
Biota

Ingestion
Inhalation

Dermal Contact
External Irradiation

RFETS
Human Receptors
Ecological Receptors

Figure 1. Exposure Pathway--Generic Site Conceptual Model
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. Retention or Transport Medium: A retention or transport medium is one into which
contaminants are released from the source and from which contaminants may be
released to a receptor (or to another medium by a secondary release mechanism).
Primary transport media include air, soil, surface water, ground water, and biota.

. Exposure Route: An exposure route is an avenue through which coptaminants are
physiologically incorporated by a receptor and inciude lnhalat[om lﬁéestlon dermal
contact, and external irradiation. 4 ;

e . Receptor: A receptor is a population affectedfby contamia clease
Potential human receptors for contamlnantsg'ﬁlHSSs al SRFETS | l ud
visitors. Environmental receptors include fi¢ dfauna Offsite rece

include residents or agricultural workers.

SRS

NFA_DOC.RVS - DRAFT 7
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2.0 CRITERIA FOR NFA DECISIONS

The regulatory process for dlsposmonmg a site suspected of contamination can be long and

complex. However, there are several points in this process at which an IHS; SA AOC, or QU

environment. Figure 2 shows these NFA decision poiits. The remrainde
{ s

is organized according to Figure 2, describes the cri

2.1 Source Evaluation

in an IHSS. If no existing source-can befound=t ay is incomplete and the

If it appears

nvnronmental samphng may not always be necessary.

ﬁﬂévé%lréady resulted’in successful NFA determinations for IHSSs at RFETS. The final No
Further Action Justification Document (NFAJD) for OU16 (DOE, 1993) describes these

circumstances, which are demonstrated in the following exampies:

NFA_DOC.RVQ — DRAFT 8
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Decision
Point 1

Decision
Point 2

Decision
Point 3

Decision
Point 4

Conduct Source
Evaiuation on IHSS
(Section 2.1)

[l

Y

Review of
historical release
infarmation/data are
sufficient to determine
lack of cantaminant

vNO

Collect environmental data
and conduct a Background
Comparision (Section 2.2)

T

Results of
background comparison
indicate no source

'YNo

Conduct a risk-based screen.on
chemicals detected in IHSS/SA
(Section 2,3)

IHSS/
SA passes COPHE
screens

Y' No .

Yes

If a previous remaval action has removed
a contaminant source from an IHSS, then
prepare NFA justification documentation
and update HRR.

—

If a contaminant source has besn removed
Yes from an IHSS through naturat attenuation
L pe-| processes, then prepare NFA justification
dacumentation and uodate HRR.

If historical refease information/data
indicate that any concentrations

L i remaining in an IHSS could nat exceed
packground, then prepare NFA justifica-
tion documentation and update HRR.

~ Prepare NFA justification
documentation and
update HRR.

if a COHPE conservative screen is used to- -
determine no sk, prepare NFA justification
documentation, or use an QU Lefter Report as
the reference document. and uodate HRR.

Conduct a baseline sk assessment
on AQC (Section 2.4)

Y

Resuits of HHRA
and ERA indicate
acceptable risk

Yes

No

Prepare an update to the HRR, using the QU
I RFIRI report as the reference document. -

Determine the approprate remedial action foc

P> ihe AOC.

Figure 2. Decision Points for NFA Recommendations

NFA_DOC.RVS — DRAFT
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1. In IHSS 185, a 1986 4-gal solvent spill was cleaned up immediately, using a commercial
absorbent. This solvent was not detected in subsequent groundwater sampling. Based
on this evidence and additional physicochemical rationale, no action was warranted for ;
this IHSS.

£ ethy{ee‘ glycol were
'59?"(7Valnut Creek. A
mical characteristics of

2. In early 1980, 155 gallons of antifreeze, containing 25 perce
released from Building 708 through a buried culvert (IHSS 4!
fate and transport degradatlon model run usmg thae hysu:

geds :eam condensaé Ep
ai{? {SS 194). Tritium Ieve‘?fy n steam

containing low. levels of tritium onto a paved?
activity levels; considering the half

condensat‘e water sémples were within back

=

assocnated with background conditions. If sufficient data are

otential chem:calsf—' f concern [PCOC] identification) for nonanthropogenic compounds. A five-
) %Figure 3), used to determine if an inorganic constituent exceeds

odology is detailed in the Human Health Risk Assessment Methodology for RFETS (DOE,
1995a) and EG&G Interoffice Correspondence (EG&G, 1995). In addition, examples of the

NFA_DOC.RVS ~ DRAFT 10
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[Hot Measurement Test]

|
Y

Nonparametric Analysis
of Variance Tests

Top 20% are
Detects for Site
and Background?

Yes

Quantile Test

Slippage Test <t

Less than 20%
Nondetects in Site
and Background; Site
and Background Data
Normmally
Distributed?

Yes

At
Least One Test
Significant?

Yes

Professional
Judgement (spatial,
temporal, pattern
recognition) Indicates
Chemical is a
PCOC?

Analyte Considered
a PCOC

T-Test ——}

Analyte Not
Considered a PCOC

Figure 3. Background Comparison/PCQOC Selection
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application of background comparison at RFETS can be found in the site-specific letter reports

for OUS5 (DOE, 1994a) and OU6 (DOE, 1994b).

In a statistical background comparison, PCOCs are determined on an OU-w»d%e%Basis for each
¥and are not |

Risk-based Streening of Chemiicals
i

igdPCOCs (inorganic and/or organic), as indicated through a background

Jg, described in Section 2.2, must undergo a risk-based screening of chemicals before

it can be recommended for no action. The purpose of conducting a risk-based screen is to

reduce the number of IHSSs that are required to undergo a CERCLA baseline risk assessment.

Human heaith risks are evaluated using the COPHE conservative screen (Section 2.3.1);

NFA_DOC.RVS — DRAFT 12
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ecological risks are screened using Tier 2 of the ecological risk assessment (ERA) process
(Section 2.3.2).

2.3.1 CDPHE Conservative Screen

R T A S

Sncentration for an analyte, rather than. the 95% upper confidence
RGEA risk assessments.

limit used in GE

The chemlc:al'7 and med|um specific RBC is calculated assuming direct residential
exposureé,}ather than an exposure scenario more appropriate to the site. Land use
recommendations made by the Rocky Flats Future Site Working Group (1995) pnmanly

S e

recommended.

. The RBC is calculated using a carcinogenic risk of 10E-6 and a noncarcinogenic hazard
quotient of 1.0, rather than using the 10E-4 to 10E-6 risk range used in CERCLA risk
assessments.

NFA_DOC.RVS — DRAFT 13
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Perform Background Comparison to identify PCOCs

%

Delineate Source Areas - A source equals any area
in which chemical levels exceed:
* Detection limits for organic constituents

« Background mean plus two standard deviations for inorganic constituents.

[
Y

Calculate the RBC ratio sufn for éach Source Area

m n Maximum concentration or activity ij
RBCratosum= ¢ T -
=1\ = R8Cij
N i=PCOC
’ j = Medium

RBC = risk-based concentration

Y

Apply COPHE coanservative screen decision criteria

v Y

v

Ratio Sum < 1 1< Ratio Sum<100 Ratio Sum = 100

*..

Assess dermal

exposure
: Contirnue : Potential Early
No Action HHRA Process Action

Define AOCs:
one or more Source Areas grouped
spatially in close proximity

Y

Prepare the COPHE
Conservative
Screen Letter Report

Figure 4. COPHE Conservative Screen

NFA_DOC.RVS — DRAFT 14
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«  The residential scenario is based on exposure assumptions and standard default factors
provided for the reasonably maximum exposed (RME) residential receptor; CERCLA
risk assessments also provide risk estimates for central tendency (average) receptors.

. The CDPHE conservative screen includes data for soil samples collected to a depth of
12 feet in the surface soil calculations, rather than soil from the 0- to: 5%oot interval,
which is more typical of CERCLA HHRAs. ?

: performed according to the EPA's eight-step guidance (draft) on conductmg ERAs at
Superfund sites (EPA, 1994). To ease the preparation of ERAs at RFETS, a sitewide

ecological risk assessment methodology (ERAM) has been developed which is consistent with

this eight-step guidance (EPA, 1994).

NFA_DOC.RVS — DRAFT 15
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The first two steps of the EPA process, shown in Figure 5, are used to provide a screening-level

risk assessment that is intended to allow risk assessors and managers to rapidly determine

whether a site poses an ecological risk. The purpose of a screening-level risk assessment is tov;

detect whether a significant ecologicai risk exists at the site. A risk does nog{e%%’ét unless: (1)

the stressor (a physncal chemical, or b(olog|cal entity [EPA 1992])5’é‘a atise one or more

B
v—"‘

ERAM Tecbcal Memorandum No. 3 (TM3), Ecological Chemicals of Concern
Screeningiflethodology (DOE, 1995¢), which describes a tiered screening process for

identi :C chemlcals at potentially ecotoxic concentrations.

describes the screening process used in the background comparison stage. Tier 2
describes the actual scréening of PCOCs and comparison to benchmarks with the subsequent
generation of hazard quotient (HQ) values. The HQ is the resuit of the exposure estimate

divided by the benchmark. The screen is conservative because it assumes that receptors are

NFA_DOC.RVQ ~ DRAFT 16
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Perform background comparison to identify PCOCs

T

Y

Delineate Source Areas - A source equals any area
in which chemicai leveis exceed:
+ Detection limits for organic constituents

» Background mean pius two standard deviations for inorganic constituents.

Assemble list of PCOCs and maximum
concentrations (PCOC max) for source

areas

Develop Site-Specific Exposure

Pathways Model and identify
potentially complete exposure

pathways and potentially affected

groups.

Develop screening-level
ecotoxicological benchmarks for
PCOCs

(e N R ST T [

NFA_DQOC.RVS '~ DRAFT

PCOC s
not an
ECOC

for entire ERA
benchmark?'

PCOC is included
as a Tier 2 ECOC

Are any
PCOC qax.

>benchmarks?

NO Source area is
candidate for
No Action

+ YES

1

Continue with ERA

Figure 5. Screening-Level ERA
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continuously exposed to the highést concentrations detected and evaluates potential toxicity to

individuals and not adverse effects to populations or communities.

, ‘ . . , £
At the screening stage, the HQ approach is used to estimate risk by,comparingsite-specific

4
%t PCOC content of
N 7

concentra lon

een indicates that none of the PCOCs
iSk ld’" J{be subjected to further

propriate remediat ctions at Superfund sites. The overall mandate of the Superfund
togram is to pro_‘? human health and the environment from current and potential threais
pesed by uncelled hazardous substance releases. To support this mandate, EPA

: Risk Assessment Guidance for Superfund (RAGS) (EPA, 1989a and 1988b),

addresses both the human health and ecological risk assessments in Volumes | and 11,

respectively. Within remedial investigation reports, baseline risk assessments provide an
evaluation of the potential threat to human health and the environment in the absence of any

NFA_DOC.RVS ~ DRAFT 18
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remedial action. The baseline risk assessment (BRA) therefore consists of an HHRA and an

ERA.

£
The risk assessment methodology used at RFETS has been Jomtly adapted té’Ethls site by DOE

(EPA, 1994). Site-specific guidance for conducting
Assessment Methodology for Rocky Flats Environime

1995).

2.4.1

BRATIf it does not pass through the risk-
in conducting an HHRA, which consist

'7"6 oncern (COCs)

L\'{k“z—\ >

repiedia actlon is warranted is made by the risk managers from DOE, EPA, and COPHE.

Below are a few guidelines in making these risk-management decisions.

NFA_DOC.RV9 — DRAFT 19
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Evaluate data

[dentiify PCOCs

Y

Conduct risk-based chemical
screen

Identify COCs; submit list to
agencies for concurrence

]
Y

Develop exposure scenarigs; submit exposure
assessment to agencies for concurrence

Y

Develop Fate and Transport models; submit
modeling descriptions to agencies for concurrence

Calculate chemical intakes
1 conduct toxicity assessment
Conduct risk characterization

}

Summarize uncertainty in risk assessment

7

Document risk assessment resuits in the RFI/
R! report; submit to agencies for approval

E Figure 6. Human Health Risk Assessment Process
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1. An IHSS, AOC, or OU is a candidate for an NFA decision if the carcinogenic risk
estimated using the exposure factors for the appropriate receptor (e.g., open-space
recreational user, office worker, construction worker, resident) is 10E-6 or below and
the noncarcinogenic hazard index (HI) is below 1.

,&_"
A

2. An IHSS, AOC, or OU may become a candidate for an NFA. _decrsrowﬁthe carcinogenic.
risk estimated, using the exposure factors for the approprlat eceptor (e.g., open-space
recreational user, office worker, construction wock 05 resrde, _etween 10E-6 and
10E-4, the noncarcinogenic Hl is between 1 ands itk .ﬁk’, anagers nor;;
stakeholders can provide nonrisk-based Justrﬂcatlon that 25 emec ynted.

\Ce to support the above criteria:

"Generally, where the basellne risk assessme cat@sqthat a cumulatrve srte

risk range, action under CERCLA is, ? -,_"
where the cumulative site risk to ar

e iSiesnthaf’10™, action generally is
not warranted, but may be wa anted ife chéﬁ%@ %ﬁéﬁc standard that defines
acceptable risk is vrolateq,gr niess there are na earcinogenic effects or an
adverse envrronmentalg 1P ct tha& jarrants ac' on. A risk manager may also

man heal is unacceptable and that

tere are. uncer’calntres in the rrsk

a receptor and the contaminated media. Tier 3 evaluation results in a list of chemicals that are

subjected.to more detailed analysis in.the-ecological risk characterization.

NFA_DOC.RVS — DRAFT 21
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- Problem Formulation !

I initial Data Evaluation

—— - o '
7 |- Identify potential contaminants RFI/RI data

+ Perform preliminary toxicity screen ;

- Identify ERA source areas ; Sitewide ERA Methodology TMs
Agency + Screening-level exposure analysis for 4——- « Sitewide Assessment Goals

|
|
!
Interaction 5 selected key species . « Sitewide Concenptual Model
; 1 - ldentify ecological chemicals of concern + ECOC Screening Methodology
X ,

=

Problem Formuiation - -

+ Specific assessment endpoints . _ ‘

» Analysis approach/measurement < ‘Feas/bility Study Manager}' _———

endpoints for use with existing data !

« Characterize data gaps i

+ Data Quality Assessment .
]

*Analysis
Expasure Estimation Effects Characterization
+ Direct measure (abiotic & tissure data) « Toxicity testing
« Indirect (modeling) « Community and population data
+ Tissue burdens

+ Characterize uncertainty and
identify data gaps
+ Data Quality Assessment

t

1

|

]

i -

1

| /

' ) -

I . . N ) . -
~ 1 . .

| .

PSS UTES SES RS
E Risk Characterization

+ Characterize and interpret risks
| » Characterize and identify unacceptable -
uncertainty t
« Recommendations for no action, remediation, |
and/or further investigation |

J 1

from Vertucci et al., 1995
ERA Report

Figure 7. Ecological Risk Assessment Process at RFETS
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3.0 NFA DECISION DOCUMENTATION

The ultimate purpose of NFA decision documentation is to provide the basis for a final

CAD/ROD. However, an NFA status will have a significant impact op actlv;tles/%t a site.

_;1 )
LB

Therefore, an efficient mechanism for implementing NFA decisions en sought that

-

prowdes both long- and short-term benefits. Perhaps.fi f'e“' 4 xisting process or

Although currently slated for annual updates, there’s

frequency of the HRR updates as needed.

ot

descrlptlon of the release evéi%’ cja nd chemical description of the constituents

hys
St ,"l‘;"

recommendation fé anNFA decision for an {HSS, or group of {HSSs (i.e., agreed upon by

E EPA, and C HE as part of the NFA process described herem) is therefore presented to

determine risk, is usually included within RFI/RI reports.. For those sites evaluated within an
RFI/RI Report or a Letter Report (i.e., for those IHSSs that pass the CDPHE conservative

screen), additional NFA justification documentation is not necessary and the supporting

NFA_DOC.RVS — DRAFT 24
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documentation will be incorporated into the HRR update by reference, or appended, as
necessary. Forthose sites not evaluated as part of an RFI/RI, NFA justification must be
prepared to present an evaluation of existing information and data to support a scientifically and

legally defensible NFA decision. This supporting documentation wil be |nclude§|n the HRR

update as an attachment or appendix.

y{'ﬁh mERTY

results of that evaluatlonvsheﬁ g be lnclﬁx?v ed as p a'f“

gisions approved in the HRR updates are intended to be "place keepers". An IHSS
y placed on hold until the NFA working gréup agrees that initiating the administrative

process (Proposed Plan, Closure Plan, CAD/ROD, RCRA Permit Modification, etc.) for IHSS

closure is beneficial. The administrative process under CERCLA would be initiated with the

preparation of a Proposed Plan, which may recommend closure of several IHSSs in one
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Table 1
Generalized Information Requirements for NFA Justification Documentation
1.0 INTRODUCTION
1.1 Purpose of Document
1.2 Background Information

';v~

2.0 FIELD INVESTIGATION S
2.1 Site Investigation Objectives, including data?:m i
2.2 Site History and Available Data
2.3 Investigation Activities
24 Data Quality and Usability

3.0 - PHYSICAL CHARACTERISTICS
3.1 Surface Features
3.2 Geology
3.3 Hydrogeology
3.4 Ecology

FET

NATURE AND EXTENT OF3' ONTA IN "E[@;

:h
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CAD/ROD. Proposed Plans can be developed for individual sites, groups of sites, OUs and

unrelated sites, depending upon the timing or benefit of any given closure or closures being

pursued.

g

 for closure of their respective geogr};g}
described above. The NFA statussof a

n ove;“

Pt R SR
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